
























































from the stocking site sooner than small 
walleye fingerlings (Parsons and Pereira, in 
preparation). High capture rates of age-3 and 
younger fish from sampling near stocking sites 
could mislead investigators in assessing initial 
stocking successes or failures. 

Review of the stocking history of a 
particular lake may provide some valuable 
insight 'into predicting stocking success. 
Deviations from planned stockings, lack of 
stocking blanks from which to evaluate natural 
reproduction, stocking of multiple age classes 
of fingerlings, and variance in stocking 
procedures or chronology may explain 
inconsistencies in stocking effectiveness. 
Documentation of size and number stocked, 
condition of stocked fish, origin of eggs, 
fingerling distribution from a single or multiple 
rearing ponds, distribution methodology and 
distance traveled, water teinperature at 
stocking, location, zooplankton counts, other 
game fish stocking, etc. may be lacking when 
assessing stocking successes. Investigators are 
cautioned that such documentation may also be 
inaccurate or misleading. For example, 
walleye harvested from drainable ponds 
(frylings) in the 1950s and 1960s were often 
identified as fingerlings. Additionally, the 
standard to differentiate young-of-year 
fingerlings from age-1 + and older fingerlings 
was based on length rather than actual age 
determination. Historical records should be 
well researched if stocking decisions or 
predictions are based on a history of past 
stocking. 

Maintaining a well documented stocking 
history will be very beneficial in assessing 
future stocking success. Physical condition, 
size, handling-induced stresses and general fish 
health at time of stocking can greatly influence 
initial and short-term survival of stocked 
walleye, and may explain significant variation 
in success among stocking trials. Laarman 
(1980) estimated that initial stocking mortality 
attributable to handling and transportation can 
range from 2-16%. Schreiner (1985) estimated 
20 % of stocked fingerlings may suffer 
immediate and short-term mortality induced by 
harvest and transportation stress. Fingerlings 
which are in poor physical condition, diseased, 
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or heavily parasitized, may not survive their 
first winter. Small-sized finger lings may have 
lower survival rates than medium- or large-size 
fingerlings. If fingerling stockings are being 
evaluated, it would be beneficial to record 
lengths, evaluate physical condition, and crib 
subsamples of stocked fish to assess initial or 
short-term mortality. Investigators should be 
aware that holding fingerlings for more than 48 
hours may amplify distribution stress and 
increase mortality (Parsons et al. 1994). 

Zooplankton abundance and community 
composition can be highly variable among 
lakes at the same time and temperature. 
Scarcity of prey items or preferred prey may 
greatly influence stocked fry survival. Further 
evaluation of the influence of water 
temperature and forage availability may be 
warranted in fry stocking investigations. 



Appendix A 

Statistical Analysis of Gill Net Catches 

Example 1. Moyle and Lound. Moyle 
and Lound (1960) described two methods of 
statistically comparing net catches. The first, 
a parametric method, was used to compare 
mean gill net catch means from the same lake 
for two sampling years. They concluded that 
walleye gill net catch, in numbers per 
individual net set, usually has a negative 
binomial distribution. They then used th~ 

equation Yi = log(~ +(k/2)) to transform the 
data xi to a variable Yi , having approximately 
a normal distribution. The variables in the 
above equation are defined as follows: xi = 
original catch numbers; k = (sample mean2 I 
(sample variance - sample mean)). They then 
used a two sample t test to test for differences 
between means of normally distributed 
populations. To further illustrate this 
approach, the example from their paper 
follows: 

Year A ................................................. . 
Number/set Transformed 

number/set 

1 
2 
4 
6 
9 

10 
11 
14 
16 
27 

0.30103 
0.47712 
0.69897 
0.84510 
1.00000 
1.04139 
1.07918 
1.17609 
1.23045 
1.44716 

Year 8 ................................................... . 
Number/set Transformed 

number/set 

0 
0 
1 
1 
6 
6 

12 
14 

-0.31084 
-0.31084 
0.17284 
0.17284 
0.81217 
0.81217 
1.09652 
1.16103 
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Statistics ...................................................................... . 

Number of nets 
Mean CPUE 
Sample Variance 
Sample Standard Deviation 
k 

Year A 
10 
10 
60 

7.75 
2 

Years 
8 
5 

30.57 
5.53 
0.977654 

A two sample t test yields a two tailed P 
= 0. 0706. Since P is low, we reject the null 
hypothesis that the means of the samples are 
the same and the samples are drawn from equal 
populations. In this case, we can say that 
sample means this different would be expected 
to come from equal populations only 7 times 
out of 100. It is quite easy for investigators to 
build a computer spread sheet or use Staiistix 
software to transform the data and perform the 
t test. Statistix software could also be used to 
test the transformed data sets for normal 
distribution with a Wilk-Shapiro Rankit Plot. 
If the Rankit Plots were non-linear, a non
normal distribution would be suspected and a 
non-parametric test would be called for. 

Example 2. Moyle and Lound. The 
second method Moyle and Lound (1960) 
described was a non-parametric test that tests 
for differences between medians, rather than 
means, of two series of net catches. The two 
samples could be from the same lake and two 
different years, or from different lakes. Catch 
was recorded by net for the two samples. The 
two samples were combined and a common 
median was determined. The items in the two 
original samples were then arranged in a 2 by 
2 table as described below. The example from 
their paper follows: 

Sample 1 was a series of 7 net catches 
from a lake survey. Sample 2 was from a 
survey with 9 net sets. Numbers of walleye 
taken in the individual net sets of sample one 
were 0, 0, 1, 2, 3, 3, and 4. Numbers of 
walleye taken by set in sample two were 2, 4, 
4, 5, 6, 6, 8, 9, and 11. Combining the two 
samples produced a common median of 4. A 
2 by 2 table was then arranged as follows: 



Number of items in sample 
series 

Below or equal Above 
to common common 

Sample Series 1 

Sample Series 2 

median 

7 

3 

median 

0 

6 

They then used a Chi-square test to 
determine how probable it was that the two 
samples were drawn from an equal parent 
population. Results of the Chi-square test are 
shown below: 

VARIABLE 

CASE BELOW ABOVE 

2 

OBSERVED 
EXPECTED 

CELL CHI-SQ 

OBSERVED 
EXPECTED 

CELL CHI-SQ 

7 
4.38 
1.57 

3 
5.63 
1.23 

10 

OVERALL CHI-SQUARE 7.47 
P-VALUE 0.0063 
DEGREES OF FREEDOM 1 

0 
2.63 
2.63 

6 
3.38 
2.04 

6 

7 

9 

16 

CAUTION: 3 cells have expected values less than 5.0 
CASES INCLUDED 4 MISSING CASES 0 

Since there were three cases where the 
expected value was less than 5, the Chi-square 
test could not be used. Instead, they used 
Fisher's exact probability test to calculate a P 
= . 01. Thus, they concluded that the 
probability that these two samples came from 
the same population was about 1 in 100. 

Moyle and Lound did not have the tools 
for statistical testing that are now available to 
fisheries managers. Computers and 
commercial software programs have made it a 
simple task to run statistical tests on samples. 
Statistix version 4.1 is the standardized 
statistics software for D NR fisheries managers. 
It is very easy to use with a minimum amount 
of training as can be seen from the examples 
that follow. 

Example 3. Using "Statistix" to enter 
data and pelform median test on Moyle and 
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Lound's data set. To illustrate how easy it is to 
test gill net CPUE using Statistix, we can use 
Moyle and Lound's data set from the above 
example. Data are entered into the program 
under the data management menu option. 
Once entered, data can be run through a 
variety of tests. In this example, data are 
entered under two variables we chose to call 
YEARl and YEAR2. Statistix uses M's for 
missing data. In our example, 7 sets were run 
one year and 9 sets the other. Note that both 
of the following tests (examples 3 and 4) are of 
the non-parametric type. The data set and two 
tests, as they appear in Statistix, are shown 
below. 

STATISTIX 4.1 MOYLE, 05/25/95, 2:25 

VIEW DATA 
CASE YEAR1 YEAR2 

1 0 2 
2 0 4 
3 1 4 
4 2 5 
5 3 6 
6 3 6 
7 4 8 
8 M 9 
9 M 11 

To test if the medians of the two samples 
are equal we can use the median test.. 

STATISTIX 4.1 MOYLE, 05/25/95, 2:26 
MEDIAN TEST FOR YEAR1 - YEAR2 

YEAR 1 YEAR2 TOTAL 
ABOVE MEDIAN 
BELOW MEDIAN 
TOTAL 
TIES WITH MEDIAN 

MEDIAN VALUE 

CHI-SQUARE 9.55 

0 6 6 
6 1 7 
6 7 13 
1 2 3 

4 

OF 1 P-VALUE 0.002 

MAX. DIFF. ALLOWED BETWEEN A TIE 0.00001 

CASES INCLUDED 16 MISSING CASES 2 

The small P means that the probability 
that the medians of the two groups are equal is 
very low. Thus, we conclude that the medians 
are different. We could say that the probability 



of these two samples being drawn from an 
equal parent population is only 2 in 1000. 

Example 4. "Statistix" rank sum test. 
To test if the two samples have the same 
distributions we can use the rank sum test. It 
is shown below as it appears in Statistix output. 

STATISTIX 4.1 MOYLE, 05/25/95, 2:27 

RANK SUM TWO-SAMPLE (MANN-WHITNEY) TEST 
FOR YEAR1 VS YEAR2 

RANK SAMPLE MEAN 
VARIABLE SUM SIZE USTAT RANK 

YEAR1 32.5 7 4.500 4.6 
YEAR2 103.50 9 58.500 11.5 
TOTAL 136.00 16 

EXACT PROBABILITY OF A RESULT AS OR MORE 
EXTREME THAN THE OBSERVED RANKS (ONE 
TAILED P-VALUE) 0.0010 

NORMAL APPROXIMATION WITH CONTINUITY 
CORRECTION 2.805 
TWO TAILED P-VALUE FOR NORMAL 
APPROXIMATION 0.0050 

TOTAL NUMBER OF VALUES THAT WERE TIED 
11 

MAXIMUM DIFFERENCES ALLOWED BETWEEN TIES 
0.00001 

CASES INCLUDED 16 MISSING CASES 2 

Again we see that the P value is very 
low, indicating that the probability that these 
samples are different is high. In general, P 
values of 0. 2 to 0 .1 would indicate that the 
samples are different. A P value of 0.01 
would indicate that the samples are very 
different. 

In each of the examples above, we have 
rejected the null hypotheses (the null 
hypotheses that means or medians are the 
same) because there was a low probability (P 
value) that the two samples tested were drawn 
from the same or similar parent populations. 
However, in cases where we fail to reject the 
null hypotheses, we cannot infer that the means 
or medians are the same unless we can show 
that the statistical test used had an acceptable 
level of power to detect differences. Peterman 
( 1990) describes the importance and 
implications of reporting statistical power when 

26 

we fail to reject the null hypotheses. Readers 
are encouraged to read Peterman' s paper 
before drawing conclusions from statistical 
tests that fail to reject the null hypotheses. 



Appendix B 

Stocking Decision Key - lVhen stocking strategies are listed, use the strategy at the end of the key to 
detennine what size, rate, and frequency are recommended. Evaluate the recommended strategy before 
moving on to the next decision couplet. 

1. The lake has a good yellow perch forage base ( > 8. 0 fish/ gill net) ............................... 5 
1. The lake does not have a good yellow perch forage base ........................................... 2 

2. The lake is in Lake Class groups 1-3 and supports a low diversity fish community dominated by 
northern pike or white sucker ........................................................................... 5 

2. The lake is not as described above ...................................................................... 3 

3. The lake has a high black bullhead population ....................................................... 5 
3. ' The lake does not have a high black bullhead population ............ ~ .............................. .4 

4. The lake has a good alternate forage base ............................................................. 5 
4. The lake does not have any alternate forage base ................................................ STOP 

5. The lake is known to have good natural walleye reproduction ................................. STOP 
5. The status of walleye reproduction in the lake is unknown .......................................... 6 
5. The lake is known to have little or no natural reproduction ......................................... 8 

6. There is a high demand for stocking in the lake ...................................................... 7 
6. There is little or no demand for stocking in the lake .................... Strategy 8 .................. 5 

7. Based on your experience, fry stocking might be successful. .......... Strategy 2D or 2E ........ 5 
7. Based on your experience, fry stocking would probably not be successful 

....................................... Strategy 5D or 5E ........ 5 

8. The lake is known to winterkill occasionally ...................................... Strategy lA or 1B 
8. The lake rarely or never winter kills ....................... · ............................................. 9 

9. The management goal is a bonus or trophy walleye fishery, where walleye is not the primary 
species .................................................................... Strategy 1 C or 1 D .......... 10 

9. Walleye is the primary species, and the goal is a productive walleye fishery ................... 13 

10. Strategies lC or lD were not successful ............................. Strategy 4C or 4E .......... 11 
10. Strategies 1 C or 1 D were successful ............................................................. ~ .... 25 

11. Strategies 4C or 4E were not successful ..................................... Strategy 7E .......... 12 
11. Strategies 4C or 4 E were successful .................................................................. 25 

12. Strategy 7E was not successful ....................................................................... STOP 
12. Strategy 7E was successful .............................................................................. 25 

13. A walleye stocking strategy is currently being evaluated on the lake 
........ Complete evaluation, then restart key ............................................. 1 

13. No walleye stocking evaluation is.being done at present ............. Strategy 2C or 20 ........ 14 
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14. Strategies 2C or 2D were not successful ................. Strategy 3C or 3E or 5C .............. 15 
14. Strategies 2C or 2D were successful ........................................................... 17 or 25 

lS. Strategies 3C, 3E, or SC were not successful ................... Strategy 6B or 7E .............. 16 
lS. Strategies 3C, 3E, or SC were successful ..................................................... 21 or 25 

16. Strategies 6B or 7E were not successful .......................................................... STOP 
16. Strategies 6B or 7E were successful ..................................................................... 25 

17. Walleye in the lake do not exhibit good survival, fast growth, and high mortality ............. 18 
17. Walleye in the lake exhibit good survival, fast growth, and high mortality 

........................................... Strategy 2A or.2B ........... 20 
18. Walleye in the lake exhibit good survival, but growth is slow and forage is reduced 

........................................... Strategy lC or lD ........... 19 
18. Walleye in the lake not as described above .......................................................... 14 

19. Strategies lC or lD were not successful .............................................................. 14 
19. Strategies lC or lD were successful ................................................................. 25 

20. Strategies 2A or 2B were not successful .............................................................. 14 
20. Strategies 2A or 2B were successful ................................................................... 25 

21. Walleye in the lake do not exhibit good survival, fast growth, and high mortality ............. 22 
21. Walleye in the lake exhibit good survival, fast growth, and high mortality 

................................. Strategy 3A, 3B, SA, or 5B ........... 23 

22. Walleye in the lake exhibit good survival, but growth is slow and forage is reduced 
........................................... Strategy 2E, 4C, or 4E ........... 24 

22. Walleye in the lake not as described above ........................................................... 15 

23. Strategies 3A, 3B, SA, or SB were not successful ................ Strategy 3C, 3E, or 5C ....... 15 
23. Strategies 3A, 3B, 5A, or SB were successful ...................................................... 25 

24. Strategies 2E, 4C, or 4E were not successful ..................... Strategy 3C, 3E, or 5C ....... 15 
24. Strategies 2E, 4C, or 4E were successful ............................................................ 25 

25. Continue stocking using the successful strategy. Re-evaluate stocking success, and the need for 
continued stocking, at each lake management plan revision. You may want to try stocking at a 
lower rate. 

Strategy list: Size and rate 
1 = fry, 250-500/LA * 
2 = fry, 500-1,000/LA 
3 =fry, 2,000-3,000/LA 
4 = fgl, < 0.5 lb/LA 
5 = fgl, 0.5-1.0 lb/LA 
6 = fgl; 1.5 lb/LA 
7 = fgl, 3.0 lb/LA 

Frequency 
A= annual 
B = 2 of 3 years 
C = 1 of 2 years 
D = 2 of 4 years (consecutive blanks) 
E = 1 of 3 years 

8 = no stocking, monitor reproduction 
* LA denotes littoral acreage 
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Table 1. Geometric mean CPUE of walleye (gill nets) in relation to CPUE of northern pike and yellow perch (gill nets). 
Values in bold face are significantly lower (P :S: 0.05) than 2.73 (mean walleye gill net CPUE for all surveys). 

Northern Pike Yellow Perch I gill net 
per gill net None < 2.0 2.0-7.9 8.0-31.9 ::?; 32.0 

.None 5.86 4.69 4.92 5.51 4.79 
< 3.0 1.88 2.05 2.23 3.48 4.30 
3.0-5.9 1.51 1.76 2.10 3.16 4.27 
6.0-8.9 1.34 1.63 2.53 2.89 3.31 
::?; 9.0 1.30 1.55 2.04 2.69 3.00 

Table 2. Geometric mean CPUE of walleye (gill nets) in relation to CPUE of black crappie (gill and trap nets) and yellow 
perch (gill nets), Lake Classes 20-43. Values in bold face are significantly lower (P :S: 0.05) than 2.73 (mean 
walleye gill net CPUE for all surveys). 

Black Crappie 
per gill net 

None 
< 1.0 
1.0-4.9 
::?; 5.0 

Black Crappie 
QertraQ net 

None 
< 1.0 
1.0-4.9 
::?; 5.0 

None 

2.87 
1.40 
1.60 
1.63 

3.11 
1.30 
1.39 
1.94 

Yellow Qerch I gill net 
< 2.0 

2.64 
1.70 
1.96 
1.44 

2.25. 
2.06 
1.66 
1.70 

2.0-7.9 

2.72 
2.65 
2.09 
1.82 

2.62 
2.78 
1.87 
2.18 

8.0-31.9 

3.54 
4.08 
2.87 
2.30 

4.14 
3.71 
2.84 
1.93 

::?; 32.0 

4.65 
4.51 
3.65 
2.45 

4.58 
4.34 
4.06 
2.29 

Table 3. Geometric mean CPUE of walleye (gill nets) in relation to CPUE of northern pike and black crappie (gill nets), 
Lake Classes 20-43. Values in bold face are significantly lower (P :S: 0.05) than 2.73 (mean walleye gill net 
CPUE for all surveys). 

Northern Pike Black CraQQie I gill net 
per gill net None < 1.0 1.0-4.9 ::?; 5.0 

None 7.12 4.53 4.52 3.52 
< 3.0 3.69 3.43 2.78 2.28 
3.0-5.9 3.56 3.27 2.38 1.97 
6.0-8.9 2.73 2.89 2.29 1.71 
::?; 9.0 2.61 2.41 2.17 1.55 

32 



Table 4. Geometric mean CPUE of walleye (gill nets) in relation to CPUE of black bullhead and yellow perch (gill nets), 
Lake Classes 20-43. Values in bold face are significantly higher (P ~ 0.05) than 2.73 (mean walleye gill net 
CPUE for all surveys). 

Black Bullhead Yellow Perch I gill net 
per gill net None < 2.0 2.0-7.9 8.0-31.9 ~ 32.0 

None 1.39 1.24 1.65 2.63 3.35 
< 1.0 1.21 1.67 2.00 3.57 4.04 
1.0-9.9 1.66 1.90 2.85 3.70 4.25 
~ 10.0 3.67 3.41 3.30 3.17 4.01 

Table 5. Geometric mean CPUE of walleye (gill nets) in relation to CPUE of black bullhead (gill nets) and black crappie 
(trap nets), Lake Classes 20-43. Values in bold face are significantly lower (P ~ 0.05) than 2. 73 (mean walleye 
gill net CPUE for all surveys). 

Black Bullhead Black Cra1212ie I tra12 net 
per gill net None < 1.0 1.0-4.9 ~ 5.0 

None 2.54 2.50 1.44 1.83 
< 1.0 3.90 2.91 2.15 1.42 
1.0-9.9 3.76 3.65 3.02 1.93 
~ 10.0 4.97 3.78 3.49 2.32 

33 



Table 6. Number of walleye stocking successes and failures by Lake Class and Lake Class group for Minnesota lakes 
as reported by Minnesota DNR Section of Fisheries staff. Determination of success or failure was based on 
attainment of management goals, assessment data, creel survey data, fish community effects, and natural 
reproduction data. 

Lake Class Lake Class group Failures Successes Percent successful 

1 1 5 0 0.0 
2 1 3 1 25.0 
3 1 3 7 70.0 
4 2 1 1 50.0 
5 1 4 16 80.0 
6 2 6 4 40.0 
7 1 7 4 36.4 
8 2 1 5 83.3 
9 2 ·O 1 100.0 
10 2 5 4 44.4 
11 2 3 6 66.7 
12 3 13 14 51.9 
13 2 2 6 75.0 
14 2 1 1 50.0 
15 3 7 3 30.0 
16 3 5 2 28.6 
17 3 4 3 42.9 
18 3 0 2 100.0 
19 3 1 3 75.0 
20 5 1 2 66.7 
21 6 0 1 100.0 
22 4 17 27 61.4 
23 4 13 18 58.1 
24 7 15 58 79.5 
25 4 20 25 55.6 
26 4 0 0 0.0 
27 4 9 45 83.3 
28 5 7 8 53.3 
29 5 8 16 66.7 
30 6 3 4 57.1 
31 5 21 28 57.1 
32 5 3 7 70.0 
33 6 2 4 66.7 
34 7 8 32 80.0 
35 7 4 10 71.4 
36 6 1 2 66.7 
37 6 1 2 66.7 
38 7 2· 9 81.8 
39 8 6 23 79.3 
40 8 2 4 66.7 
41 8 6 37 86.0 
42 8 1 12 92.3 
43 8 4 50 92.6 
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Table 7. Lake Classes included in various Lake Class groups, the range of Lake-Class mean values for limnological 
variables in the groups (Schupp 1992, revised), and number of walleye stocking successes and failures by Lake 
Class group, for Minnesota lakes, as reported by Minnesota DNR Section of Fisheries staff. Determination of 
success or failure was based on attainment of management goals, assessment data, creel survey data, fish 
community effects, or natural reproduction data. 

Limnological variables 

Lake Class Surface Maximum Percent Total Secchi 
group area (acres) depth (ft) littoral area alkalinity (ppm) Disk (ft) SDF1 

1 263-29,504 45-139 22-46 12-38 8-18 1.9-7.3 
2 18-279 16-61 28-97 8-63 7-17 1.4-3.1 
3 20-1,242 6-17 97-100 12-61 4-10 1.3-2.5 
4 289-109' 308 51-102 30-48 112-149 6-15 1.4-2.8 
5 78-256 32-55 37-63 25-148 9-13 1.4-2.1 
6· 37-70 13-39 60-99 23-147 5-11 1.4-1.5 
7 240-429 26-45 52-86 100-193 4-8 1.4-2.6 
8 48-2,321 9-16 98-100 99-185 2-6 1.4-2.6 

Reported Stocking Success 

Reported stocking success 
Lake Class Lake Classes included failures successes percent successful 

1,2,3,5, 7 22 28 56.0 

2 4, 6, 8, 9, 10, 11, 13, 14 19 28 59.6 

3 12, 15, 16, 17, 18, 19 30 27 47.4 

4 22,23,25,26,27 59 115 66.1 

5 20,28,29, 31, 32 40 61 60.4 

6 21,30,33,36,37 7 13 65.0 

7 24,34,35,38 29 109 79.0 

8 39,40,41,42,43 19 127 87.0 

All groups All classes 225 508 69.3 

SDF is the ratio between the length of shoreline of the lake and the circumference of a circle of the same area. 
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Table 8. Chi-square p-values testing the hypothesis of independence between stocking success and the environmental 
and management variables2 and the species abundance variables3. Variables with underlined p-values were 
found to be significant (P<0.05) in a single-variable logistic regression of the variable on the dependant variable 
for stocking success. The sign of the regression coefficient is in parentheses - a plus indicates increased 
stocking success with higher levels of the variable, a negative indicates an inverse relationship. ND indicates 
that some expected cell values were too low for valid Chi-square analysis. 

Lake Class GrouQ 
Variable 2 3 4 5 6 7 8 All 
GROUP 0.00 

(+) 
SURFCAT 0.04 0.02 0.64 ND 0.28 ND ND 0.0 0.04 

(-) (-) 
LPCENT 0.21 0.24 ND 0.41 0.60 ND ND 0.70 0.01 

(+) 
SIZE2 0.24 0.16 0.09 0.01 0.48 ND ND ND 0.00 

(+) (+) 
FREQ2 ND ND ND 0.04 0.90 ND ND 0.09 0.00 

(-) (-) 
FRYLA ND ND ND ND ND ND ND ND 0.54 
FRYSA ND 0.44 ND ND ND ND ND ND 0.32 
FING ND ND ND ND ND ND ND ND 0.33 
NOP 0.25 0.08 0.57 0.46 0.07 ND 0.04 0.63 0.02 

(-) {-) 
CRP 0.17 ND ND 0.09 0.48 ND 0.08 0.13 0.01 

(+) 
CAP ND ND ND 0.97 ND ND 0.75 0.42 0.04 
BLB ND ND ND 0.39 0.64 ND 0.30 0.37 0.01 
TLC ND ND ND 0.30 ND ND ND ND 0.03 

{-) 
WTS 0.21 0.06 0.66 0.48 0.78 ND 0.62 0.73 0.83 
BAS 0.32 ND ND 0.46 . 0.37 ND 0.67 ND 0.62 
YEP 0.27 0.10 0.87 0.32 0.01 ND 0.06 0.61 0.03 

(+) (+) 

Logistic regression models yield values of ln(p/(1-p)), where p =probability of successful stocking, and p/(1-p) =odds 
that stocking will be successful. Negative values for coefficients indicate that odds of success are reduced as the 
value of that variable increases. 

SURFCAT (surface area)= 1 (0-150 acre.s), 2 (151-500 acres), 3 (501-2,000 acres), 4 (2,001-10,000 acres}, or 5 (> 
10,000 acres). LPCENT (percent littoral)= 1 (0-25), 2 (26-50), 3 (51-75), or 4 (76-100). SIZE@= 1 (fry), 2 (fry and 
fingerlings), or 3 (fingerlings). FREQ2 (stocking frequency) = 1 (triennial}, 2 (biennial), 3 (two of three years}, 4 (three 
of four years), or 5 (annual). FRYLA (fry stocking rate by littoral acre) = 1 (<1,000/LA), 2 (1,000/LA), 3 (1,000-
2,000/LA), or 4 (>2,000/LA). FRYSA (fry stocking rate by surface acre) = 1 (<1,000/SA), 2 (1,000/SA), or 3 
(>1.,000/SA). FING (fingerling stocking rate) = 1 (<0.5 lb/LA), 2 (0.5-1.0 lb/LA), 3 (1.0-2.0 lb/LA), 4 (2.0-3.0 lb/LA), or 
5 (>3.0 lb/LA). 

Species abundance variable values(YEP, NOP, CRP, CAP, BLB, TLC, WTS, and BAS) ranged from 1 (CPUE in first 
quartile range for Lake Class group) to 4 (CPUE in fourth quartile range). 
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Table 9. Number of walleye stocking successes and failures by Lake Class group and size walleye stocked (fry or 
fingerling), in Minnesota lakes, as reported by Minnesota DNR Section of Fisheries staff. Determination of 
success or failure was based on attainment of management goals, assessment data, creel survey data, fish 
community effects, and natural reproduction data. 

Frv stocking Fingerling stocking 

Lake Class Percent Percent 
group Failures Successes successful Failures Successes successful 

1 12 12 50.0 8 16 76.7 
2 14 15 51.7 5 13 72.2 
3 24 16 40.0 6 11 64.7 
4 21 17 44.7 37 94 71.8 
5 8 10 55.6 32 48 60.0 
6 3 6 66.7 3 6 66.7 
7 17 28 62.2 11 76 87.4 
8 14 85 85.9 4 35 89.7 

All 
groups 113 189 62.6 106 299 73.8 
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Table 10. Number of walleye stocking successes and failures by Lake Class group and fingerling or fry stocking rate in 
Minnesota lakes, as reported by Minnesota DNR Section of Fisheries staff. Determination of success or failure 
was based on attainment of management goals, assessment data, creel survey data, fish community effects, 
and natural reproduction data. LA = littoral acres, SA = surface acres. 

Lake Class GrouQ 
Stocking rate 2 3 4 5 6 7 8 All 

Fingerling 

0.5-1.0 lb/LA 
successes 13 10 7 71 39 4 57 26 227 

failures 5 4 4 25 17 3 7 3 68 
percent success 72.2 71.4 63.6 74.0 69.6 57.1 89.1 89.7 76.9 

< 0.5 lb/LA 
successes 3 1 3 1 0 ND 4 2 14 

failures 3 1 1 0 1 0 0 6 
percent success 50.0 50.0 75.0 100.0 0.0 100.0 100.0 70.0 

> 1.0 lb/LA 
successes 1 ND ND 23 10 2 19 4 59 

failures ·O 9 14 0 6 1 30 
percent success 100.0 71.9 41.7 100.0 76.0 80.0 66.3 

> 2.0 lb/LA 
successes ND ND ND 3 1 1 4 1 10 

failures 3 3 0 0 0 6 
percent success 50.0 25.0 100.0 100.0 100.0 62.5 

m 
1,000/LA 

successes 1 1 3 8 5 3 18 31 70 
failures 0 0 1 9 3 0 10 2 25 

percent success 100.0 100.0 75.0 47.1 62.5 100.0 64.3 93.9 73.7 

> 1,000/LA 
successes 4 3 2 4 1 1 3 8 26 

failures 0 0 3 7 0 0 1 1 12 
percent success 100.0 100.0 40.0 36.4 100.0 100.0 75.0 88.9 68.4 

> 2,000/LA 
successes 2 2 0 2 ND 1 ND 4 11 

failures 0 0 1 1 0 1 3 
percent success 100.0 100.0 0.0 66.7 100.0 80.0 78.6 

1,000/SA 
successes 6 3 2 1 0 0 1 0 13 

failures 2 6 1 1 2 1 1 1 15 
percent success 75.0 33.3 66.7 50.0 0.0 0.0 50.0 0.0 46.4 

> 1,000/SA 
successes 0 5 8 1 2 ND ND 0 16 

failures 3 7 20 1 1 3 35 
percent success 0.0 41.7 28.6 50.0 66.7 0.0 31.4 
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Table 11. Use of the age effect from the year class strength model for a lake with fast growth and moderate exploitation 
to adjust the gill net CPUE from a 1994 survey. 

Actual Adjusted 
Age Year Stock Catch CPUE CPUE 

1 93 Fry 61 4.07 13.9 
2 92 Fing 23 1.53 0.75 
3 91 Fing 58 3.87 2.17 
4 90 None 6 0.40 0.39 
5 89 Fry 1 0.07 1.44 
6 88 None 26 ·1.73 5.64 

Table 12. Median, first quartile, and third quartile values, by Lake Class group and for all groups, for fishing pressure 
(angler-h/acre), walleye harvest rate (fish/angler-h), targeted walleye harvest rate (fish/angler-h), and walleye 
yield (lb/acre), from summer creel surveys conducted on Minnesota lakes supporting walleye fisheries. N = 
number of lakes. Data from multiple creel surveys on single lakes were averaged. 

Lake Class Groups 

Variables 2 3 4 5 6 7 8 All 

Fishing pressure 
median 6.6 11.3 10.5 20.0 38.3 157.8 49.7 22.0 23.2 

first quartile 3.4 3.4 5.7 13.2 20.8 ND 32.6 13.4 12.8 
third quartile 13.1 14.6 25.2 28.9 44.2 ND 70.6 49.2 40.9 

N 16 6 3 61 11 2 34 14 148 

Harvest rate 
median 0.15 0.16 0.03 0.09 0.02 <0.01 0.01 0.04 0.05 

first quartile 0.06 0.06 0.02 0.02 <0.01 ND <0.01 <0.01 0.01 
third quartile 0.17 0.20 0.13 0.16 0.06 ND 0.03 0.06 0.13 

N 16 6 3 60 10 2 33 14 145 

Targeted harvest rate 
median 0.19 0.12 0.04 0.20 0.15 ND 0.11 0.09 0.16 

first quartile 0.15 ND ND 0.14 0.07 ND 0.02 0.04 0.08 
third quartile 0.25 ND ND 0.26 0.19 ND 0.19 0.18 0.23 

N 11 2 2 23 5 0 7 4 55 

Yield 
median 0.94 1.16 1.63 1.57 0.92 0.19 0.38 1.00 1.03 

first quartile 0.37 0.03 0.21 0.77 0.27 ND 0.09 0.25 0.27 
third quartile 1.51 2.39 2.29 3.20 2.85 ND 1.42 2.94 2.59 

N 16 6 3 61 10 2 34 14 147 
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Catch per unit effort for yellow perch and walleye collected by gill nets in 
Agassa Lake, St. Louis County, Minnesota, 1977-1992. 
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Mean gill net CPUE for walleye in unstacked lakes and lakes stocked with fry 
and fingerlings for Lake Classes 5, 7, 10, 16. 
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Mean gill net CPUE for walleye in unstocked lakes and lakes stocked with 
fry and fingerlings for Lake Classes 20 to 34. 

38 39 40 41 42 43 

Lake Class 

I D Unstacked •Fingerling •Fry I 

Mean gill net CPUE for walleye in unstocked lakes and lakes stocked 
with fry and fingerlings for Lake Classes 38 to 43. 
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Figure 5. Index of year class strength of walleye in Mille Lacs Lake, estimated from gill net 
CPUE at ages 2-5 (Pereira et al. 1993). 
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